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(54) ZINC OXIDE MICROPARTICLE FOR ULTRAVIOLET SCREENING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide zinc oxide microparticles excellent in dispersibility and ultraviolet 
screening effect. 

SOLUTION: The zinc oxide microparticles for ultraviolet screening excellent in dispersibility has the following 
characteristics: the average primary particle size calculated based on specific surface area is <0.03 |jm, 
0.1-20 mass%, based on zinc oxide, of at least one kind of Al or Si oxide or hydroxide is also contained inside 
the microparticles, and the bulk density is <0.25 g/ml. 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The primary [ an average of] particle diameter calculated from specific surface area is the zinooxide 
particle which is 0.03 micrometers or less, and it is aluminum also to the interior of the particle concerned. Or 
zinc-oxide particle for ultraviolet-rays electric shielding excellent in the dispersibility which contains one sort of 
the oxide of Si, or a hydroxide, or two sorts or more 0.1 to 20% with a mass ratio to a zinc oxide, and is 
characterized by bulk density being 0.25g/ml or less and which consists of a zinc oxide substantially. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the zinooxide particle for ultraviolet-rays electric shielding 
excellent in dispersibility, and relates to the zinooxide particle whose dispersibility improved notably in detail. 
[0002] 

[Description of the Prior Art] Although the zinc oxide was known as an ingredient which covers ultraviolet rays 
conventionally While the adverse effect beyond the anticipation which the environmental problem of the 
ultraviolet-rays trouble accompanying ozone hole amplification or ozone layer depletion comes to be greatly 
taken up by media etc. in recent years, and ultraviolet rays exert on the body becomes clear It is expected as 
one of the most typical ingredients for protecting the body from harmful ultraviolet rays, and research is done 
energetically and it is used for a wide range application. And the sunscreen cosmetics which blended the zinc 
oxide as an ultraviolet-rays electric shielding agent attract attention as a thing for coping with the adverse 
effect to such the body (skin). 

[0003] Thus, in order not to block an operation of the natural makeup result of cosmetics original whose 
blended particle is a wrap **** product about the female skin simultaneously as well as the electric shielding 
function of harmful ultraviolet rays be excellent as the application which blends a zinooxide particle with 
cosmetics increases in recent years, to the visible ray, to be the most transparent possible ingredient came to 
be desired strongly. It is indispensable to follow, therefore to very-fine-particle-ize a zinc oxide more, and to 
make it transparence substantially to a visible ray 

[0004] the width which includes a near ultraviolet ray since a deer is carried out and the zinooxide system 
ultraviolet-rays electric shielding agents which are inorganic system compounds are absorbed and scattered 
about also in a near ultraviolet ray - it crosses to a large field and there is the advantage of cover ultraviolet 
rays , and since a zinc oxide is an inorganic compound , it is hard to cause allergy to the skin , and it becomes 
possible to blend so much into cosmetics . Therefore, it is blended especially with sunscreen cosmetics and 
effectiveness is demonstrated to the maximum extent. 

[0005] And if the particle diameter is adjusted to an ultrafine particle 0.03 micrometers or less, since a zinc 
oxide will become much smaller than the wavelength of a visible ray, theoretically, most visible rays will not be 
absorbed, therefore the feeling of transparence of cosmetics will not be checked. 

[0006] Thus, you may say that the zinc oxide which it atomized is what has the more excellent description 
compared with titanium oxide, the conventional ultraviolet-rays shielding material, i.e., organic ultraviolet ray 
absorbent, in respect of safety, the durability of an ultraviolet-rays shielding effect, etc. to the size of an 
ultraviolet-rays electric shielding field, a feeling of transparence, and the skin. 
[0007] 

[Problem(s) to be Solved by the Invention] However, even if it was in the particle-like zinc oxide which has the 
such ****** description, when this was used as an ultraviolet-rays electric shielding agent, this invention 
persons found out that there was a trouble described below. 

[0008] That is, although a zinooxide particle has strong cohesive force from the first, when it atomizes as 
mentioned above, since the specific surface area is large, the cohesive force is also very big. And since 
cohesive force condenses a zinooxide particle by itself strongly the place which mixes with the basis of other 
organic systems and is usually used as mentioned above in blending such a zinooxide particle with the 
charge of makeup etc., the particle is not fully distributed in the organic system basis concerned. That is, the 
zinooxide particle condensed in this way had a possibility of checking the transparency of cosmetics original. 
[0009] Moreover, when such a particle-like zinc oxide was blended with cosmetics, since these were 
condensing strongly, the delicate smoothness which the charge of makeup originally has was reduced, and 
there was a big problem of causing aggravation of a feel (touch). 
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[0010] The place which it was made in order that this invention might solve the above-mentioned trouble, and 
is made into the object is to offer the zinc oxide suitable for obtaining the charge of makeup in which it has 
good transparency, and an ultraviolet-rays shielding effect is high and shelf life moreover has good sufficient 
smoothness. 
[0011] 

[Means for Solving the Problem] Namely, if this invention is followed, it will be the zinc-oxide particle whose 
primary [ an average of ] particle diameter calculated from specific surface area is 0.03 micrometers or less. 
Also to the interior of the particle concerned, it is aluminum. Or one sort of the oxide of Si, or a hydroxide, or 
two sorts or more The zinc-oxide particle for ultraviolet-rays electric shielding excellent in the dispersibility 
which contains 0.1 to 20% with a mass ratio to a zinc oxide, and is characterized by bulk density being 
0.25g/ml or less and which consists of a zinc oxide substantially is offered. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 0.03 micrometers or less 
atomize the primary [ an average of ] particle diameter by which the zinooxide particle of this invention was 
calculated from specific surface area. 

[0013] The primary [ an average of ] particle diameter calculated from specific surface area here is the value 
which measured specific surface area with the so-called BET adsorption method, calculated the acquired 
value by the degree type (1), and was acquired. 
d=1.06/S(1) 

[d:primary [ an average of] particle diameter in a formula (unit mum) and S:specific surface area (unit m2/g)] 
[0014] When the primary [ an average of ] particle diameter of a zinooxide particle exceeds 0.03 micrometers, 
the transparency of a visible ray is checked fundamentally and it is not desirable. 

[001 5] The zinooxide particle in this invention is aluminum further to the interior of the particle concerned while 
being very-fine-particle-ized in this way. Or it is characterized by having one sort or two sorts 0.1 to 20% with 
the mass ratio to a zinc oxide among the oxide of Si, or a hydroxide. 

[0016] The oxide or hydroxide (the oxide of aluminum etc. may be called hereafter) of aluminum or Si in this 
invention has the function which raises the dispersibility of a zinooxide particle. A deer is carried out, it is 
important and, as for the oxide of these aluminum etc., it is [ being introduced not only into the front face of a 
zinooxide particle but into the interior of a particle ] inadequate to just be covered or covered by the particle 
front face. It is because in using the (i) zinc oxide for the reason it impresses a share (shearing force) by the 
agitator, a kneader, etc., a medium is made to distribute it, but a share quite strong against a particle starts 
inevitably, so the oxide of only aluminum which has only covered the particle front face etc. exfoliates from a 
particle easily in the distribution concerned, (ii) Since a new front face is exposed that floe and a welding 
particle can be broken etc., and this new particle front face has high activity and the oxide of aluminum etc. 
does not exist again when a share starts, re-condensation will be easily caused after distribution. Like the 
above, the dispersion effect cannot fully demonstrate only the zinooxide particle front face before distribution 
by what was covered with the oxide of aluminum etc. 

[0017] In this invention, since improvement matter in dispersibility, such as an oxide of aluminum, is 
introduced also into the interior of a zinooxide particle, also when there is no problem of the above exfoliations 
and a particle breaks, the oxide of aluminum etc. exists in a new exposed surface, re-condensation is also 
prevented, and what was always distributed stably is obtained. 

[0018] In this invention, although its one sort or two sorts or more contain aluminum etc. with the gestalt of an 
oxide or a hydroxide, the content is 0.1 - 10% preferably 0.1 to 20% in a mass ratio to a zinc oxide as the 
oxide or hydroxide of aluminum or Si. At less than 0.1%, the improvement effectiveness in dispersibility is not 
fully acquired, and since the effectiveness does not become still larger and the effective dose of a zinc oxide 
decreases conversely even if an addition is not much excessive and it adds exceeding 20%, the 
ultraviolet-rays shielding effect of zinc-oxide original will fall, and there are not much few contents of the oxide 
of aluminum etc., and it is not desirable. In addition, this content is the value calculated as that total quantity, 
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when using aluminum and Si together. 

[0019] The bulk density of the zinc-oxide particle of this invention is 0.25g/ml or less again. Bulk density is JIS 
here. Although it is the value measured based on K5101 , that this value is a value very low in ml and 0.25g /or 
less means that that space pulse duty factor is dramatically as small as only 4.4% or less, if the true density 
(5.6) of a zinc oxide is taken into consideration. That is, if micro level considers the zinc oxide very fine particle 
of this invention, it means occupying space in the very **** condition, and can be said to be existing in the 
scattering condition all over space so to speak. For this reason, the zinc-oxide particle of this invention is 
characterized by being in the condition which is very easy to distribute. 

[0020] Furthermore, the particle of this invention is specified by being a zinc oxide substantially. The main 
peak according that it is a zinc oxide substantially to the X diffraction of the powder may show things that what 
is necessary is just the thing of a zinc oxide, and may contain the impurity mixed at the time of composition 
other than a zinc oxide, the impurity contained in a raw material. 

[0021] Although the zinc-oxide particle of this invention is extremely excellent in the dispersibility, the 
measuring method shown below is used as the assessment approach of dispersibility. 
[0022] 1 . Weigh 1 .5g of zinc oxides of a sample precisely, in addition to 50g of hexametaphosphoric acid 
sodium solutions, carry out distribution 10%PVA/ 0.2% for 10 minutes (x15000rpm) with a homogenizer (the 
NIPPON SEIKI factory company make, ace homogenizer AM-7 mold), and obtain the dispersion liquid of a 
zinooxide particle. 

[0023] 2. Set a 50-micrometer applicator on an auto applicator (the Imoto factory company make), and set a 
PET film (100 micrometers in thickness). The dispersion liquid of the above-mentioned zinooxide particle of 
optimum dose are carried on the PET film concerned, an auto applicator is switched on, and spreading is 
started. A feed rate is set as a graduation 20. A switch will be turned off if dispersion liquid are applied to the 
edge of a film in this way. 

[0024] 3. Measure the thickness by the micrometer after drying a paint film for one day. Membranous 
thickness (about 5-10 micrometers) has gathered, a fixed part is started, a test piece is stuck on the part 
containing the incident light of the integrating sphere in a spectroscope (the Jasco Corp. make, V-570 ST 
mold), and permeability is measured. 

[0025] Like the above, in the permeability which were measured by carrying out, light permeability is high and 
the thing which has low ultraviolet radiation permeability shows that the zinooxide particle is distributed finely. 
[0026] The zinooxide particle of this invention has like the above the very good dispersibility of the particle 
which are evaluated by carrying out. Although the mechanism of this improvement in dispersibility now is not 
completely clear, this invention persons have guessed that it will probably be as follows once. That is, it is 
aluminum to a zinooxide particle. Or while the particle front face concerned serves as inactive and coherent 
[ of particles ] decreases by containing the oxide or hydroxide of Si, it is guessed that it is for compatibility with 
a medium to improve. 

[0027] Especially as the manufacture approach of the zinc oxide concerning this invention, although it does 
not limit, the following approaches are adopted, for example. That is, in case the choke damp is blown into the 
water slurry containing a zinc oxide and basic zinc carbonate is compounded, the method of manufacturing a 
zinc oxide is desirable by adding a water-dispersion aluminum hydroxide, an aluminum oxide or a 
water-dispersion silicon hydroxide, and a silicon oxide, and decomposing the obtained basic zinc carbonate 
slurry concerned thermally, fluidized bed drying, medium fluidized bed drying, ********** t 0 r after carrying out 
spray drying. 

[0028] As a zinc oxide used as a raw material, as long as it is the socalled zinc oxide, you may be what kind 
of thing, for example, the United States which oxidizes [ which oxidizes and corks/ temporary quenching and 
/-returns ] in zinc melting, the French method which is evaporated and oxidizes by the gaseous phase, and a 
zinc ore - law - Although things manufactured by any, such as a wet method (the decomposing method) 
which soda ash is added to a zinc salt solution, and basic zinc carbonate is settled, and is dried and calcinated, 
may be used, in order to obtain the zinooxide particle of a high grade, it is desirable to use a zinc oxide with 
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high purity. 

[0029] Especially as water which is made to suspend this raw material zinc oxide, and is made into a slurry, it 
may not limit and any of the water supply system water except impurity particles, such as iron rust, the pure 
water which carried out the ion exchange, or distilled water may be used according to the demand purity of 
the zinc oxide which is a product. Moreover, although the choke damp to introduce may be used as it is as 
pure gas, it is also possible to use it for suitable concentration depending on the case, diluting with dilution gas, 
such as air and nitrogen. 

[0030] As equipment for performing a basic zinc carbonate generation reaction Although it does not limit 
especially, for example A churning means, a heating means, gas installation / distribution means, And have 
introductory means, such as an oxide of aluminum, make it float, without settling a zinooxide particle, hold to 
a slurry regime, and the oxide of the choke damp and aluminum etc. is introduced into this. The reactor of the 
mixing vessel mold of the format which is made to contact a zinooxide particle and the choke damp enough 
under existence of particles, such as an oxide of aluminum, and can carry out a reaction is desirable. 
[0031] as the slurry concentration of a raw material zinc oxide - at least 0.1 to 20 mass % - it is preferably 
desirable 0.1 to 10 mass % and to consider as the comparatively thin concentration of 1 - 5 mass % more 
preferably. When slurry concentration exceeds this range, the basic zinc carbonate of the diameter of a large 
drop generates, or it becomes difficult to consider as a particle with the sufficient dispersibility which floe 
becomes easy to generate and is made into the object by this invention. On the other hand, the amount of the 
water which should be removed in future desiccation processes etc. becomes excessive, when slurry 
concentration is not much thinner than this, manufacture effectiveness falls, and it is not desirable in energy. 
[0032] As the introductory approach of the choke damp, if a slurry and gas can contact effectively, any 
approaches will be used. Although it does not limit especially, a perforated plate and the gas distribution 
machine (sparger) like a powder trachea are installed, for example in the reaction bottom of the tank section. 
Blow the choke damp into liquid through this sparger, and this is subdivided with an impeller still more 
preferably. How to decentralize and introduce into [ whole ] a slurry by making the choke damp into a minute 
air-bubbles group; as a reaction vessel, a well-closed container is used, the pressurized choke damp is 
introduced and means, such as an approach of making gas absorbing from the free surface of the slurry 
upper part, can be adopted. In the case of the latter, it is more desirable to form a vortex by churning, to 
perform compulsorily renewal of a front face of the slurry oil level concerned, and to promote gas absorption. 
[0033] In case a carbon dioxide is blown and basic zinc carbonate is made to generate, the raw material of the 
oxide concerned or a hydroxide is added, and it is made to contain in basic zinc carbonate so that it may have 
one sort or two sorts 0.1 to 10% preferably 0.1 to 20% with a mass ratio to the zinc oxide concerned among 
the oxide of aluminum or Si, or a hydroxide. As a raw material, especially, as a desirable example, very fine 
particle sols, such as colloidal silica and a colloidal alumina, are mentioned, and these are introduced into 
reaction mixture with the introductory means like dropping equipment. In addition, as long as it, in addition to 
this, produces the oxide or hydroxide of aluminum and Si by blowing the choke damp, what kind of compound 
may be used. As for these colloidal silica etc., it is desirable to introduce almost continuously with means, such 
as dropping, according to the speed of supply of the choke damp. Since detailed sol particles, such as an 
oxide of aluminum, always exist in near where the particle of basic zinc carbonate generates and grows in this 
way, the particle growth concerned is performed so that very fine particles, such as an oxide of aluminum, 
may be incorporated, and it is thought that the oxide of aluminum etc. will exist in the interior of the basic zinc 
carbonate particle formed in this way. 

[0034] as a churning means - both the usual agitator, for example, a paddle agitator, a propeller mold agitator 
a turbine mold agitator, etc. - although - it is used suitably. 

[0035] Although the basic zinc carbonate generation reaction of this invention can be actually carried out with 
various methods For example, the zinc-oxide slurry is first taught to the reaction vessel. The half-continuous 
magnetization method which the choke damp is continuously supplied [ continuous magnetization method ] to 
this and makes a basic zinc carbonate slurry generate (half-batch process); Supply both zinooxide slurry and 
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choke damp to a reaction vessel continuously, and a basic zinc carbonate slurry is made to generate. 
Approaches, such as a continuous magnetization method which carries out carrying out overflow etc. and 
extracts the generated basic zinc carbonate slurry concerned from a reaction vessel continuously, are 
adopted preferably. 

[0036] Especially as reaction temperature of a basic zinc carbonate generation reaction, although it does not 
limit, 10-80 degrees C is 20-60 degrees C preferably. Although the reaction itself advances at high speed so 
that temperature is high, the solubility to the water of the choke damp will decrease, if temperature becomes 
high, and the gas concentration in liquid falls. Therefore, reaction temperature is even if lower than the 
above-mentioned temperature requirement, Even if high, an all-inclusive reaction rate becomes late and is not 
desirable. Moreover, although reaction time (mean flow-time [ in / in the case of a continuous magnetization 
method / a reaction vessel ]) may change with reaction temperature, the carbon dioxide levels introduced, it is 
usually 30 minutes - about 5 hours preferably for 10 minutes to 10 hours. In addition, as for a reactor, it is also 
desirable to have a heating means, an incubation means, and a temperature control means because of 
temperature maintenance. 

[0037] In this invention, the slurry containing the basic zinc carbonate obtained by the above basic zinc 
carbonate generation reaction is dried by fluidized bed drying, medium fluidized bed drying, ********** y or spray 
drying, moisture is removed, and it considers as desiccation powder. 

[0038] In this case, since the slurry concentration of the slurry containing basic zinc carbonate is quite low, it is 
not desirable on heat energy economy. [ of drying this as it is ] Therefore, it is desirable preferably to condense 
the slurry concerned by concentration, especially the mechanical means beforehand. 
[0039] although the concentration slurry concerned holds a fluidity and it atomizes to a fluidized bed dryer etc., 
and there will be especially no limit about the enrichment of a slurry if it is supply and the range processed - 
general - as slurry concentration - 20 to 50 mass % - it is preferably desirable from the point of a handling 
top and profitability 20 to 45 mass % and that it is the range of 25 - 40 mass % still more preferably. 
[0040] Especially as a mechanical means for concentration, although it does not limit, the centrifugal 
classification using the centrifugation and the liquid cyclone using the precipitate concentration and the 
centrifugal settler using a thickener etc. is used preferably, and can adopt the optimal equipment according to 
desired enrichment, a desired throughput, etc. 

[0041] In this invention, like the above, a basic zinc carbonate slurry is condensed beforehand preferably, and 
a fluidized bed dryer, a medium fluidized bed dryer, 0 r a spray dryer solves it, and it is supplied and 

dried by the dryer. It dries extremely for a short time, drying, this forming the fluid bed by the hot blast for 
desiccation, and floating, or (fluidized bed drying, medium fluidized bed drying) being conveyed [ become the 
drop in which the supplied slurry contains a very fine particle within this dryer, ] by hot blast (********** 0 r spray 
drying), and the desiccation powder of basic zinc carbonate is obtained. 

[0042] Especially a spray dryer is desirable at the point that the desiccation particle of the basic zinc carbonate 
distributed most is obtained as a dryer. As a sprayer in the case of using a spray dryer, it is desirable that a 
rotating disk, a two fluid nozzle, a pressure nozzle, etc. can adopt suitably, and make hot blast temperature for 
desiccation into 200-300 degrees C at the entrance, and it makes it about 100-150 degrees C at an outlet. 
[0043] Finally the dried basic zinc carbonate concerned is decomposed thermally (baking), and it considers as 
a zinc oxide. Thermal decomposition temperature is the temperature which disassembles basic zinc 
carbonate into the zinc oxide of the shape of a particle with sufficient dispersibility, and is still more preferably 
desirable 200-500 degrees C preferably 200-1000 degrees C. [ of the temperature of 250-350 degrees C ] 
Since decomposition will become imperfection if temperature is not much lower than this, and dispersibility will 
all worsen [ that a particle grows too much by condensation or sintering, and ] if temperature is too higher not 
much than this, it is not desirable. Whenever [ throughput and stoving temperature ], although thermal 
decomposition time amount may change with molds of a heating furnace etc., it is usually about 1-10 hours 
preferably for 30 minutes to 20 hours. 

[0044] Thermal decomposition is performed under oxidizing atmospheres, such as air, by the furnace which 
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can heat a basic zinc carbonate particle to the above-mentioned temperature. Especially as a heating furnace, 
it does not limit and a box furnace, a rotary furnace (rotary kiln), a moving-bed furnace, a fluid bed furnace, an 
electric furnace, a gas heating furnace, an infrared heating furnace, etc. are used suitably. 
[0045] The zinc-oxide grain particle after thermal decomposition is excellent in dispersibility, and applicable to 
ultraviolet-rays electric shielding, such as cosmetics of this invention, as it is. In addition, by request, after 
canying out grinding processing further with pulverizers, such as a ball mill, a rod mill, an attrition mill, a jet mill, 
and a micron mill, it can also be used. These pulverizers are suitably chosen according to cosmetics, etc. a 
coating, etc. to blend. 
[0046] 

[Example] Hereafter, an example explains this invention. However, these are examples of the mode of mere 
operation and the technical range of this invention is not limited at all by these. 
[0047] (Example 1) 

(1) JIS obtained with the French method K1410 The zinooxide slurry of 62.5 g/L was prepared using an 
one-sort zinc oxide and ion exchange water. The pars basilaris ossis occipitalis of content volume 10L was 
equipped with the powder trachea for this slurry, it 5.6L Taught the reaction container which the agitator, the 
slurry supply means, and the incubation device attached, temperature was kept at 30 degrees C, and the 
choke damp was blown into the bottom of churning by part for 5U. While blowing this gas, dropping supply of 
the colloidal silica solution (concentration 12.5g-Si02/L) 1.4L was continuously carried out over 2 hours. It 
checked that ended an entrainment 2 hours after, carried out XRD analysis of the product, and basic zinc 
carbonate was generating. 

[0048] (2) After putting this slurry for 2 hours, supernatant liquor was thrown away and the basic zinc 
carbonate slunry of 20% of sluny concentration was obtained. It checked that supernatant liquor was analyzed 
and the amount of silica was not. That is, it was checked that parts for all the supplied silica had been 
introduced into basic zinc carbonate. Feed of this slunry was carried out to the spray dryer adjusted to the inlet 
gas temperature of 250 degrees C, and the outlet gas temperature of 130 degrees C, and the basic zinc 
carbonate particle was obtained. The particle diameter of this particle was about 1 00 micrometers. 
[0049] (3) It inserted in the core box furnace which heated this particle at 250 degrees C, and decomposed 
thermally for 5 hours, and the zinooxide very fine particle was obtained. 

[0050] The specific surface area of the obtained zinc oxide was measured with the BET adsorption method, 
and the value of 50m2/g was acquired. The particle diameter calculated from this specific surface area is 0.02 
micrometers. Moreover, it checked that analyzed a part for the silica in a zinc oxide, and a part for 4.8% of 
silica was included. JIS The bulk density measured based on K5101 was 0.20g/ml. 

[0051] Next, in order to evaluate the dispersibility of this obtained zinooxide very fine particle, the 
above-mentioned dispersibility assessment trial was performed and permeability was measured. A result is 
shown in a table 1 . It turns out that the zinc oxide of this invention excels [ ability / light permeability and / 
ultraviolet-rays electric shielding ] in dispersibility highly so that clearly from a table. 
[0052] (Example 1 of a comparison) 

(1) The zinooxide slurry of 50 g/L was prepared using the JIS K1401 one-sort zinc oxide and ion exchange 

water which were obtained with the French method. This slurry was 7L Taught to the reaction container which 

equipped the agitator and pars basilaris ossis occipitalis of content volume 10L with the powder trachea, and 

the choke damp was blown by part for bottom of churning 5U. It checked that carried out XRD analysis of the 

entrainment 2 hours after, and basic zinc carbonate was generating the stop and the product. 

[0053] (2) After putting this sluny for 2 hours, except for supernatant liquor, the basic zinc carbonate slurry of 

20% of sluny concentration was obtained. Feed of this slurry was carried out to the spray dryer adjusted to the 

inlet gas temperature of 250 degrees C, and the outlet gas temperature of 130 degrees C, and the basic zinc 

carbonate particle was obtained. The particle diameter of this particle was about 1 1 0 micrometers. 

[0054] (3) It inserted in the core box furnace which heated this particle at 250 degrees C, and decomposed 

thermally for 5 hours, and the zinooxide very fine particle was obtained. 
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[0055] The specific surface area of the obtained zinc oxide was measured with the BET adsorption method, 
and the value of 47m2/g was acquired. The particle diameter calculated from this specific surface area is 0.02 
micrometers. The bulk density measured based on JIS K5101 was 0.30g/ml. Next, in order to measure the 
dispersibility of this obtained zinc-oxide very fine particle, the above-mentioned dispersibility assessment trial 
was performed and permeability was measured. A result is shown in the following table 1 . Although the zinc 
oxide manufactured using the conventional approach contains neither aluminum nor the oxide of Si, and light 
permeability is high compared with an example 1 since bulk density is also high, ultraviolet-rays electric 
shielding ability is low, and it turns out that it is inferior to dispersibility so that clearly from a table. 
[0056] (Example 2 of a comparison) Using the zinc oxide obtained in the example 1 of a comparison, in 
addition to the sodium-silicate water solution of computational complexity with which the amount of silica coats 
becomes 5 mass %, after agitating this solution strongly and making it a slurry regime, the hydrochloric acid 
was added gradually and the lowering silicon oxide was deposited to pH7. The zinooxide powder which 
filtration[ after 1 evening standing ]-washed this liquid, dried, and covered the front face with the silicon oxide 
was obtained. The dispersibility assessment trial of this zinooxide powder was performed, and permeability 
was measured. A result is shown in the following table 1 . Although the light permeability of what covered only 
the front face of a zinc oxide with the silica is high compared with an example 1 as shown in a table, 
ultraviolet-rays electric shielding ability is low, and it turns out that it is inferior to dispersibility. 
[0057] (Example 2) 

(1) The zinooxide slurry of 50 g/L was prepared using the supernatant liquor and pure water which were 
obtained in the JIS K1410 three-sort zinc oxide obtained with the French method, and the example 1. This 
slurry was 5.6L Taught to the reaction container which equipped the pars basilaris ossis occipitalis of content 
volume 10L with the powder trachea, and the agitator, the slurry supply means, and the incubation device 
attached, temperature was kept at 40 degrees C, and the choke damp was blown by part for bottom of 
churning 10L/. Colloidal alumina while blowing this gas solution (concentration 12.5 g-aluminum2G3/L) 1.4L 
was continuously supplied over 2 hours. It checked that ended an entrapment 2 hours after, carried out XRD 
analysis of the product, and basic zinc carbonate was generating. 

[0058] (2) After putting this slurry for 2 hours, supernatant liquor was thrown away and the basic zinc 
carbonate slurry of 27% of slurry concentration was obtained. Feed of this slurry was carried out to the spray 
dryer adjusted to the inlet gas temperature of 250 degrees C, and the outlet gas temperature of 1 30 degrees 
C, and the basic zinc carbonate particle was obtained. The particle diameter of this particle was about 400 
micrometers. 

[0059] (3) It inserted in the retort furnace (the retort was rotated by 10rpm) which heated the particle 
concerned at 300 degrees C, and decomposed thermally for 5 hours, and the zinooxide very fine particle was 
obtained. The specific surface area of the obtained zinc oxide was measured with the BET adsorption method, 
and the value of 43m2/g was acquired. The particle diameter calculated from this specific surface area is 0.02 
micrometers. Moreover, it checked that analyzed a part for the alumina in a zinc oxide, and 0.9% of alumina 
was included. JIS The bulk density measured based on K51 05 was 0.3g/ml. 

[0060] Next, in order to evaluate the dispersibility of this obtained zinooxide very fine particle, the 
above-mentioned dispersibility assessment trial was performed and permeability was measured. A result is 
shown in the following table 1 . It turns out that the zinc oxide of this invention excels [ ability / light permeability 
and / ultraviolet-rays electric shielding ] in dispersibility highly so that clearly from a table. 
[0061] (Example 3) 

(1) The zinooxide slurry of 62.5 g/L was prepared using the JIS K1410 one-sort zinc oxide and ion exchange 
water which were obtained with the French method. This slurry was 5.6L Taught to the reaction container 
which equipped the pars basilaris ossis occipitalis of content volume 10L with the powder trachea, and the 
agitator, the slurry supply means, and the incubation device attached, temperature was kept at 30 degrees C, 
and the choke damp was blown by part for bottom of churning 5L/. While blowing this gas, colloidal silica 
solution (concentration 25g-Si02/L) 1 .4L was continuously supplied over 2 hours. It checked that ended an 
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entrainment 2 hours after, carried out XRD analysis of the product, and basic zinc carbonate was generating. 
[0062] (2) After putting this slurry for 2 hours, supernatant liquor was thrown away and the basic zinc 
carbonate slurry of 20% of slurry concentration was obtained. It checked that supernatant liquor was analyzed 
and the amount of silica was not. Feed of this slurry was earned out to the spray dryer adjusted to the inlet gas 
temperature of 250 degrees C, and the outlet gas temperature of 130 degrees C, and the basic zinc 
carbonate particle was obtained. The particle diameter of this particle was about 1 00 micrometers. 
[0063] (3) It inserted in the core box furnace which heated this particle at 250 degrees C, and decomposed 
thermally for 5 hours, and the zinooxide very fine particle was obtained. The specific surface area of the 
obtained zinc oxide was measured with the BET adsorption method, and the value of 55m2/g was acquired. 
The particle diameter calculated from this specific surface area is 0.02 micrometers. Moreover, it checked that 
analyzed a part for the silica in a zinc oxide, and a part for 9% of silica was included. JIS The bulk density 
measured based on K5105 was 0.20g/ml. 

[0064] Next, in order to measure the dispersibility of this obtained zinc-oxide very fine particle, the 

above-mentioned dispersibility assessment trial was performed and permeability was measured. A result is 

shown in the following table 1 . It turns out that the zinc oxide of this invention excels [ ability / light permeability 

and / ultraviolet-rays electric shielding ] in dispersibility highly so that clearly from a table. 

[0065] 

[A table 1] 

[0066] 
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[Effect of the Invention] It turns out that it is the zinc-oxide particle for ultraviolet-rays electric shielding which 
the zinooxide particle of this invention excels [ ability / light permeability and / ultraviolet-rays electric 
shielding ] in dispersibility highly so that clearly from a table, and was excellent in dispersibility. Therefore, it is 
used for ultraviolet-rays electric shielding and coincidence, such as cosmetics and a coating, suitable for the 
various applications which need transparency. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the zinooxide particle for ultraviolet-rays electric shielding 
excellent in dispersibility, and relates to the zinooxide particle whose dispersibility improved notably in detail. 

PRIOR ART 



[Description of the Prior Art] Although the zinc oxide was known as an ingredient which covers ultraviolet rays 
conventionally While the adverse effect beyond the anticipation which the environmental problem of the 
ultraviolet-rays trouble accompanying ozone hole amplification or ozone layer depletion comes to be greatly 
taken up by media etc. in recent years, and ultraviolet rays exert on the body becomes clear It is expected as 
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one of the most typical ingredients for protecting the body from harmful ultraviolet rays, and research is done 
energetically and it is used for a wide range application. And the sunscreen cosmetics which blended the zinc 
oxide as an ultraviolet-rays electric shielding agent attract attention as a thing for coping with the adverse 
effect to such the body (skin). 

[0003] Thus, in order not to block an operation of the natural makeup result of cosmetics original whose 
blended particle is a wrap **** product about the female skin simultaneously as well as the electric shielding 
function of harmful ultraviolet rays be excellent as the application which blends a zinc-oxide particle with 
cosmetics increases in recent years, to the visible ray, to be the most transparent possible ingredient came to 
be desired strongly. It is indispensable to follow, therefore to very-fine-particle-ize a zinc oxide more, and to 
make it transparence substantially to a visible ray. 

[0004] the width which includes a near ultraviolet ray since a deer is carried out and the zinc-oxide system 
ultraviolet-rays electric shielding agents which are inorganic system compounds are absorbed and scattered 
about also in a near ultraviolet ray - it crosses to a large field and there is the advantage of cover ultraviolet 
rays , and since a zinc oxide is an inorganic compound , it is hard to cause allergy to the skin , and it becomes 
possible to blend so much into cosmetics . Therefore, it is blended especially with sunscreen cosmetics and 
effectiveness is demonstrated to the maximum extent. 

[0005] And if the particle diameter is adjusted to an ultrafine particle 0.03 micrometers or less, since a zinc 
oxide will become much smaller than the wavelength of a visible ray, theoretically, most visible rays will not be 
absorbed, therefore the feeling of transparence of cosmetics will not be checked. 

[0006] Thus, you may say that the zinc oxide which it atomized is what has the more excellent description 
compared with titanium oxide, the conventional ultraviolet-rays shielding material, i.e., organic ultraviolet ray 
absorbent, in respect of safety, the durability of an ultraviolet-rays shielding effect, etc. to the size of an 
ultraviolet-rays electric shielding field, a feeling of transparence, and the skin. 



EFFECT OF THE INVENTION 

[Effect of the Invention] It turns out that it is the zinooxide particle for ultraviolet-rays electric shielding which 
the zinooxide particle of this invention excels [ ability / light permeability and / ultraviolet-rays electric 
shielding ] in dispersibility highly so that clearly from a table, and was excellent in dispersibility. Therefore, it is 
used for ultraviolet-rays electric shielding and coincidence, such as cosmetics and a coating, suitable for the 
various applications which need transparency. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, even if it was in the particle-like zinc oxide which has the 
such ****** description, when this was used as an ultraviolet-rays electric shielding agent, this invention 
persons found out that there was a trouble described below. 

[0008] That is, although a zinooxide particle has strong cohesive force from the first, when it atomizes as 
mentioned above, since the specific surface area is large, the cohesive force is also very big. And since 
cohesive force condenses a zinooxide particle by itself strongly the place which mixes with the basis of other 
organic systems and is usually used as mentioned above in blending such a zinooxide particle with the 
charge of makeup etc., the particle is not fully distributed in the organic system basis concerned. That is, the 
zinc-oxide particle condensed in this way had a possibility of checking the transparency of cosmetics original. 
[0009] Moreover, when such a particle-like zinc oxide was blended with cosmetics, since these were 
condensing strongly, the delicate smoothness which the charge of makeup originally has was reduced, and 
there was a big problem of causing aggravation of a feel (touch). 

10/17 



JP-A-2002-201382 

[001 0] The place which it was made in order that this invention might solve the above-mentioned trouble, and 
is made into the object is to offer the zinc oxide suitable for obtaining the charge of makeup in which it has 
good transparency, and an ultraviolet-rays shielding effect is high and shelf life moreover has good sufficient 
smoothness. 



MEANS 

[Means for Solving the Problem] Namely, if this invention is followed, it will be the zinooxide particle whose 
primary [ an average of ] particle diameter calculated from specific surface area is 0.03 micrometers or less. 
Also to the interior of the particle concerned, it is aluminum. Or one sort of the oxide of Si, or a hydroxide, or 
two sorts or more The zinc-oxide particle for ultraviolet-rays electric shielding excellent in the dispersibility 
which contains 0.1 to 20% with a mass ratio to a zinc oxide, and is characterized by bulk density being 
0.25g/ml or less and which consists of a zinc oxide substantially is offered. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 0.03 micrometers or less 
atomize the primary [ an average of ] particle diameter by which the zinooxide particle of this invention was 
calculated from specific surface area. 

[0013] The primary [ an average of ] particle diameter calculated from specific surface area here is the value 
which measured specific surface area with the so-called BET adsorption method, calculated the acquired 
value by the degree type (1), and was acquired. 
d=1.06/S(1) 

[d:primary [ an average of ] particle diameter in a formula (unit mum) and S:specific surface area (unit m2/g)] 
[0014] When the primary [ an average of ] particle diameter of a zinooxide particle exceeds 0.03 micrometers, 
the transparency of a visible ray is checked fundamentally and it is not desirable. 

[001 5] The zinc-oxide particle in this invention is aluminum further to the interior of the particle concerned while 
being very-fine-particle-ized in this way. Or it is characterized by having one sort or two sorts 0.1 to 20% with 
the mass ratio to a zinc oxide among the oxide of Si, or a hydroxide. 

[0016] The oxide or hydroxide (the oxide of aluminum etc. may be called hereafter) of aluminum or Si in this 
invention has the function which raises the dispersibility of a zinooxide particle. A deer is carried out, it is 
important and, as for the oxide of these aluminum etc., it is [ being introduced not only into the front face of a 
zinc-oxide particle but into the interior of a particle ] inadequate to just be covered or covered by the particle 
front face. It is because in using the (i) zinc oxide for the reason it impresses a share (shearing force) by the 
agitator, a kneader, etc., a medium is made to distribute it, but a share quite strong against a particle starts 
inevitably, so the oxide of only aluminum which has only covered the particle front face etc. exfoliates from a 
particle easily in the distribution concerned, (ii) Since a new front face is exposed that floe and a welding 
particle can be broken etc., and this new particle front face has high activity and the oxide of aluminum etc. 
does not exist again when a share starts, re-condensation will be easily caused after distribution. Like the 
above, the dispersion effect cannot fully demonstrate only the zinooxide particle front face before distribution 
by what was covered with the oxide of aluminum etc. 

[0017] In this invention, since improvement matter in dispersibility, such as an oxide of aluminum, is 
introduced also into the interior of a zinooxide particle, also when there is no problem of the above exfoliations 
and a particle breaks, the oxide of aluminum etc. exists in a new exposed surface, re-condensation is also 
prevented, and what was always distributed stably is obtained. 

[0018] In this invention, although its one sort or two sorts or more contain aluminum etc. with the gestalt of an 
oxide or a hydroxide, the content is 0.1 - 10% preferably 0.1 to 20% in a mass ratio to a zinc oxide as the 
oxide or hydroxide of aluminum or Si. At less than 0.1%, the improvement effectiveness in dispersibility is not 
fully acquired, and since the effectiveness does not become still larger and the effective dose of a zinc oxide 
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decreases conversely even if an addition is not much excessive and it adds exceeding 20%, the 
ultraviolet-rays shielding effect of zinooxide original will fall, and there are not much few contents of the oxide 
of aluminum etc., and it is not desirable. In addition, this content is the value calculated as that total quantity, 
when using aluminum and Si together. 

[0019] The bulk density of the zino-oxide particle of this invention is 0.25g/ml or less again. Bulk density is JIS 
here. Although it is the value measured based on K5101 , that this value is a value very low in ml and 0.25g /or 
less means that that space pulse duty factor is dramatically as small as only 4.4% or less, if the true density 
(5.6) of a zinc oxide is taken into consideration. That is, if micro level considers the zinc oxide very fine particle 
of this invention, it means occupying space in the very **** condition, and can be said to be existing in the 
scattering condition all over space so to speak. For this reason, the zinc-oxide particle of this invention is 
characterized by being in the condition which is very easy to distribute. 

[0020] Furthermore, the particle of this invention is specified by being a zinc oxide substantially. The main 
peak according that it is a zinc oxide substantially to the X diffraction of the powder may show things that what 
is necessary is just the thing of a zinc oxide, and may contain the impurity mixed at the time of composition 
other than a zinc oxide, the impurity contained in a raw material. 

[0021] Although the zinooxide particle of this invention is extremely excellent in the dispersibility, the 
measuring method shown below is used as the assessment approach of dispersibility. 
[0022] 1 . Weigh 1 .5g of zinc oxides of a sample precisely, in addition to 50g of hexametaphosphoric acid 
sodium solutions, carry out distribution 10%PVA / 0.2% for 10 minutes (x15000rpm) with a homogenizer (the 
NIPPON SEIKI factory company make, ace homogenizer AM-7 mold), and obtain the dispersion liquid of a 
zinooxide particle. 

[0023] 2. Set a 50-micrometer applicator on an auto applicator (the Imoto factory company make), and set a 
PET film (100 micrometers in thickness). The dispersion liquid of the above-mentioned zinooxide particle of 
optimum dose are carried on the PET film concerned, an auto applicator is switched on, and spreading is 
started. A feed rate is set as a graduation 20. A switch will be turned off if dispersion liquid are applied to the 
edge of a film in this way. 

[0024] 3. Measure the thickness by the micrometer after drying a paint film for one day. Membranous 
thickness (about 5-10 micrometers) has gathered, a fixed part is started, a test piece is stuck on the part 
containing the incident light of the integrating sphere in a spectroscope (the Jasco Corp. make, V-570 ST 
mold), and permeability is measured. 

[0025] Like the above, in the permeability which were measured by carrying out, light permeability is high and 
the thing which has low ultraviolet radiation permeability shows that the zinooxide particle is distributed finely. 
[0026] The zinooxide particle of this invention has like the above the very good dispersibility of the particle 
which are evaluated by carrying out. Although the mechanism of this improvement in dispersibility now is not 
completely clear, this invention persons have guessed that it will probably be as follows once. That is, it is 
aluminum to a zinooxide particle. Or while the particle front face concerned serves as inactive and coherent 
[ of particles ] decreases by containing the oxide or hydroxide of Si, it is guessed that it is for compatibility with 
a medium to improve. 

[0027] Especially as the manufacture approach of the zinc oxide concerning this invention, although it does 
not limit, the following approaches are adopted, for example. That is, in case the choke damp is blown into the 
water slurry containing a zinc oxide and basic zinc carbonate is compounded, the method of manufacturing a 
zinc oxide is desirable by adding a water-dispersion aluminum hydroxide, an aluminum oxide or a 
water-dispersion silicon hydroxide, and a silicon oxide, and decomposing the obtained basic zinc carbonate 
slurry concerned thermally, fluidized bed drying, medium fluidized bed drying, or a ft e r carrying out 

spray drying. 

[0028] As a zinc oxide used as a raw material, as long as it is the socalled zinc oxide, you may be what kind 
of thing, for example, the United States which oxidizes [ which oxidizes and corks/ temporary quenching and 
/-returns ] in zinc melting, the French method which is evaporated and oxidizes by the gaseous phase, and a 

12/17 



JP-A-2002-201382 

zinc ore - law - Although things manufactured by any, such as a wet method (the decomposing method) 
which soda ash is added to a zinc salt solution, and basic zinc carbonate is settled, and is dried and calcinated, 
may be used, in order to obtain the zinc-oxide particle of a high grade, it is desirable to use a zinc oxide with 
high purity. 

[0029] Especially as water which is made to suspend this raw material zinc oxide, and is made into a slurry, it 
may not limit and any of the water supply system water except impurity particles, such as iron rust, the pure 
water which carried out the ion exchange, or distilled water may be used according to the demand purity of 
the zinc oxide which is a product. Moreover, although the choke damp to introduce may be used as it is as 
pure gas, it is also possible to use it for suitable concentration depending on the case, diluting with dilution gas, 
such as air and nitrogen. 

[0030] As equipment for performing a basic zinc carbonate generation reaction Although it does not limit 
especially, for example A churning means, a heating means, gas installation / distribution means, And have 
introductory means, such as an oxide of aluminum, make it float, without settling a zinooxide particle, hold to 
a slurry regime, and the oxide of the choke damp and aluminum etc. is introduced into this. The reactor of the 
mixing vessel mold of the format which is made to contact a zinooxide particle and the choke damp enough 
under existence of particles, such as an oxide of aluminum, and can carry out a reaction is desirable. 
[0031] as the slurry concentration of a raw material zinc oxide - at least 0.1 to 20 mass % - it is preferably 
desirable 0.1 to 10 mass % and to consider as the comparatively thin concentration of 1 - 5 mass % more 
preferably. When slurry concentration exceeds this range, the basic zinc carbonate of the diameter of a large 
drop generates, or it becomes difficult to consider as a particle with the sufficient dispersibility which floe 
becomes easy to generate and is made into the object by this invention. On the other hand, the amount of the 
water which should be removed in future desiccation processes etc. becomes excessive, when slurry 
concentration is not much thinner than this, manufacture effectiveness falls, and it is not desirable in energy. 
[0032] As the introductory approach of the choke damp, if a slurry and gas can contact effectively, any 
approaches will be used. Although it does not limit especially, a perforated plate and the gas distribution 
machine (sparger) like a powder trachea are installed, for example in the reaction bottom of the tank section. 
Blow the choke damp into liquid through this sparger, and this is subdivided with an impeller still more 
preferably. How to decentralize and introduce into [ whole ] a slurry by making the choke damp into a minute 
air-bubbles group; as a reaction vessel, a well-closed container is used, the pressurized choke damp is 
introduced and means, such as an approach of making gas absorbing from the free surface of the slurry 
upper part, can be adopted. In the case of the latter, it is more desirable to form a vortex by churning, to 
perform compulsorily renewal of a front face of the slurry oil level concerned, and to promote gas absorption. 
[0033] In case a carbon dioxide is blown and basic zinc carbonate is made to generate, the raw material of the 
oxide concerned or a hydroxide is added, and it is made to contain in basic zinc carbonate so that it may have 
one sort or two sorts 0.1 to 10% preferably 0.1 to 20% with a mass ratio to the zinc oxide concerned among 
the oxide of aluminum or Si, or a hydroxide. As a raw material, especially, as a desirable example, very fine 
particle sols, such as colloidal silica and a colloidal alumina, are mentioned, and these are introduced into 
reaction mixture with the introductory means like dropping equipment. In addition, as long as it, in addition to 
this, produces the oxide or hydroxide of aluminum and Si by blowing the choke damp, what kind of compound 
may be used. As for these colloidal silica etc., it is desirable to introduce almost continuously with means, such 
as dropping, according to the speed of supply of the choke damp. Since detailed sol particles, such as an 
oxide of aluminum, always exist in near where the particle of basic zinc carbonate generates and grows in this 
way, the particle growth concerned is performed so that very fine particles, such as an oxide of aluminum, 
may be incorporated, and it is thought that the oxide of aluminum etc. will exist in the interior of the basic zinc 
carbonate particle formed in this way. 

[0034] as a churning means - both the usual agitator, for example, a paddle agitator, a propeller mold agitator 
a turbine mold agitator, etc. - although - it is used suitably. 

[0035] Although the basic zinc carbonate generation reaction of this invention can be actually carried out with 
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various methods For example, the zinc-oxide slurry is first taught to the reaction vessel. The half-continuous 
magnetization method which the choke damp is continuously supplied [ continuous magnetization method ] to 
this and makes a basic zinc carbonate slurry generate (half-batch process); Supply both zinc-oxide slurry and 
choke damp to a reaction vessel continuously, and a basic zinc carbonate slurry is made to generate. 
Approaches, such as a continuous magnetization method which carries out carrying out overflow etc. and 
extracts the generated basic zinc carbonate slurry concerned from a reaction vessel continuously, are 
adopted preferably. 

[0036] Especially as reaction temperature of a basic zinc carbonate generation reaction, although it does not 
limit, 1 0-80 degrees C is 20-60 degrees C preferably. Although the reaction itself advances at high speed so 
that temperature is high, the solubility to the water of the choke damp will decrease, if temperature becomes 
high, and the gas concentration in liquid falls. Therefore, reaction temperature is even if lower than the 
above-mentioned temperature requirement, Even if high, an all-inclusive reaction rate becomes late and is not 
desirable. Moreover, although reaction time (mean flow-time [ in / in the case of a continuous magnetization 
method / a reaction vessel ]) may change with reaction temperature, the carbon dioxide levels introduced, it is 
usually 30 minutes - about 5 hours preferably for 10 minutes to 10 hours. In addition, as for a reactor, it is also 
desirable to have a heating means, an incubation means, and a temperature control means because of 
temperature maintenance. 

[0037] In this invention, the slurry containing the basic zinc carbonate obtained by the above basic zinc 
carbonate generation reaction is dried by fluidized bed drying, medium fluidized bed drying, ********** or spray 
drying, moisture is removed, and it considers as desiccation powder. 

[0038] In this case, since the slurry concentration of the slurry containing basic zinc carbonate is quite low, it is 

not desirable on heat energy economy. [ of drying this as it is ] Therefore, it is desirable preferably to condense 

the slurry concerned by concentration, especially the mechanical means beforehand. 

[0039] although the concentration slurry concerned holds a fluidity and it atomizes to a fluidized bed dryer etc., 

and there will be especially no limit about the enrichment of a slurry if it is supply and the range processed - 

general -- as slurry concentration - 20 to 50 mass % - it is preferably desirable from the point of a handling 

top and profitability 20 to 45 mass % and that it is the range of 25 - 40 mass % still more preferably. 

[0040] Especially as a mechanical means for concentration, although it does not limit, the centrifugal 

classification using the centrifugation and the liquid cyclone using the precipitate concentration and the 

centrifugal settler using a thickener etc. is used preferably, and can adopt the optimal equipment according to 

desired enrichment, a desired throughput, etc. 

[0041] In this invention, like the above, a basic zinc carbonate slurry is condensed beforehand preferably, and 
a fluidized bed dryer, a medium fluidized bed dryer, ************ j 0 r a spray dryer solves it, and it is supplied and 
dried by the dryer. It dries extremely for a short time, drying, this forming the fluid bed by the hot blast for 
desiccation, and floating, or (fluidized bed drying, medium fluidized bed drying) being conveyed [ become the 
drop in which the supplied slurry contains a very fine particle within this dryer, ] by hot blast (********** or spray 
drying), and the desiccation powder of basic zinc carbonate is obtained. 

[0042] Especially a spray dryer is desirable at the point that the desiccation particle of the basic zinc carbonate 
distributed most is obtained as a dryer. As a sprayer in the case of using a spray dryer, it is desirable that a 
rotating disk, a two fluid nozzle, a pressure nozzle, etc. can adopt suitably, and make hot blast temperature for 
desiccation into 200-300 degrees C at the entrance, and it makes it about 100-150 degrees C at an outlet. 
[0043] Finally the dried basic zinc carbonate concerned is decomposed thermally (baking), and it considers as 
a zinc oxide. Thermal decomposition temperature is the temperature which disassembles basic zinc 
carbonate into the zinc oxide of the shape of a particle with sufficient dispersibility, and is still more preferably 
desirable 200-500 degrees C preferably 200-1000 degrees C. [ of the temperature of 250-350 degrees C ] 
Since decomposition will become imperfection if temperature is not much lower than this, and dispersibility will 
all worsen [ that a particle grows too much by condensation or sintering, and ] if temperature is too higher not 
much than this, it is not desirable. Whenever [ throughput and stoving temperature ], although thermal 
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decomposition time amount may change with molds of a heating furnace etc., it is usually about 1-10 hours 
preferably for 30 minutes to 20 hours. 

[0044] Thermal decomposition is performed under oxidizing atmospheres, such as air, by the furnace which 
can heat a basic zinc carbonate particle to the above-mentioned temperature. Especially as a heating furnace, 
it does not limit and a box furnace, a rotary furnace (rotary kiln), a moving-bed furnace, a fluid bed furnace, an 
electric furnace, a gas heating furnace, an infrared heating furnace, etc. are used suitably. 
[0045] The zinooxide grain particle after thermal decomposition is excellent in dispersibility, and applicable to 
ultraviolet-rays electric shielding, such as cosmetics of this invention, as it is. In addition, by request, after 
carrying out grinding processing further with pulverizers, such as a ball mill, a rod mill, an attrition mill, a jet mill, 
and a micron mill, it can also be used. These pulverizers are suitably chosen according to cosmetics, etc. a 
coating, etc. to blend. 



EXAMPLE 



[Example] Hereafter, an example explains this invention. However, these are examples of the mode of mere 
operation and the technical range of this invention is not limited at all by these. 
[0047] (Example 1) 

(1) JIS obtained with the French method K1410 The zinc-oxide slunry of 62.5 g/L was prepared using an 
one-sort zinc oxide and ion exchange water. The pars basilaris ossis occipitalis of content volume 10L was 
equipped with the powder trachea for this slunry, it 5.6L Taught the reaction container which the agitator, the 
slurry supply means, and the incubation device attached, temperature was kept at 30 degrees C, and the 
choke damp was blown into the bottom of churning by part for 5L7. While blowing this gas, dropping supply of 
the colloidal silica solution (concentration 12.5g-Si02/L) 1.4L was continuously carried out over 2 hours. It 
checked that ended an entrainment 2 hours after, carried out XRD analysis of the product, and basic zinc 
carbonate was generating. 

[0048] (2) After putting this slurry for 2 hours, supernatant liquor was thrown away and the basic zinc 
carbonate slurry of 20% of slurry concentration was obtained. It checked that supernatant liquor was analyzed 
and the amount of silica was not. That is, it was checked that parts for all the supplied silica had been 
introduced into basic zinc carbonate. Feed of this slurry was carried out to the spray dryer adjusted to the inlet 
gas temperature of 250 degrees C, and the outlet gas temperature of 130 degrees C, and the basic zinc 
carbonate particle was obtained. The particle diameter of this particle was about 100 micrometers. 
[0049] (3) It inserted in the core box furnace which heated this particle at 250 degrees C, and decomposed 
thermally for 5 hours, and the zinooxide very fine particle was obtained. 

[0050] The specific surface area of the obtained zinc oxide was measured with the BET adsorption method, 
and the value of 50m2/g was acquired. The particle diameter calculated from this specific surface area is 0.02 
micrometers. Moreover, it checked that analyzed a part for the silica in a zinc oxide, and a part for 4.8% of 
silica was included. JIS The bulk density measured based on K5101 was 0.20g/ml. 

[0051] Next, in order to evaluate the dispersibility of this obtained zinooxide very fine particle, the 
above-mentioned dispersibility assessment trial was performed and permeability was measured. A result is 
shown in a table 1. It turns out that the zinc oxide of this invention excels [ ability / light permeability and / 
ultraviolet-rays electric shielding ] in dispersibility highly so that clearly from a table. 
[0052] (Example 1 of a comparison) 

(1) The zinc-oxide slurry of 50 g/L was prepared using the JIS K1401 one-sort zinc oxide and ion exchange 
water which were obtained with the French method. This slurry was 7L Taught to the reaction container which 
equipped the agitator and pars basilaris ossis occipitalis of content volume 10L with the powder trachea, and 
the choke damp was blown by part for bottom of churning 5LV. It checked that carried out XRD analysis of the 
entrainment 2 hours after, and basic zinc carbonate was generating the stop and the product. 
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[0053] (2) After putting this slurry for 2 hours, except for supernatant liquor, the basic zinc carbonate slurry of 
20% of slurry concentration was obtained. Feed of this slurry was carried out to the spray dryer adjusted to the 
inlet gas temperature of 250 degrees C, and the outlet gas temperature of 130 degrees C, and the basic zinc 
carbonate particle was obtained. The particle diameter of this particle was about 1 1 0 micrometers. 
[0054] (3) It inserted in the core box furnace which heated this particle at 250 degrees C, and decomposed 
thermally for 5 hours, and the zinooxide very fine particle was obtained. 

[0055] The specific surface area of the obtained zinc oxide was measured with the BET adsorption method, 
and the value of 47m2/g was acquired. The particle diameter calculated from this specific surface area is 0.02 
micrometers. The bulk density measured based on JIS K5101 was 0.30g/ml. Next, in order to measure the 
dispersibility of this obtained zinooxide very fine particle, the above-mentioned dispersibility assessment trial 
was performed and permeability was measured. A result is shown in the following table 1 . Although the zinc 
oxide manufactured using the conventional approach contains neither aluminum nor the oxide of Si, and light 
permeability is high compared with an example 1 since bulk density is also high, ultraviolet-rays efectric 
shielding ability is low, and it turns out that it is inferior to dispersibility so that clearly from a table. 
[0056] (Example 2 of a comparison) Using the zinc oxide obtained in the example 1 of a comparison, in 
addition to the sodium-silicate water solution of computational complexity with which the amount of silica coats 
becomes 5 mass %, after agitating this solution strongly and making it a slurry regime, the hydrochloric acid 
was added gradually and the lowering silicon oxide was deposited to pH7. The zinooxide powder which 
filtration[ after 1 evening standing ]-washed this liquid, dried, and covered the front face with the silicon oxide 
was obtained. The dispersibility assessment trial of this zinooxide powder was performed, and permeability 
was measured. A result is shown in the following table 1 . Although the light permeability of what covered only 
the front face of a zinc oxide with the silica is high compared with an example 1 as shown in a table, 
ultraviolet-rays electric shielding ability is low, and it turns out that it is inferior to dispersibility. 
[0057] (Example 2) 

(1) The zinooxide slurry of 50 g/L was prepared using the supernatant liquor and pure water which were 
obtained in the JIS K1410 three-sort zinc oxide obtained with the French method, and the example 1. This 
slunry was 5.6L Taught to the reaction container which equipped the pars basilaris ossis occipitalis of content 
volume 10L with the powder trachea, and the agitator, the slurry supply means, and the incubation device 
attached, temperature was kept at 40 degrees C, and the choke damp was blown by part for bottom of 
churning 10L/. Colloidal alumina while blowing this gas solution (concentration 12.5 g-aluminum203/L) 1.4L 
was continuously supplied over 2 hours. It checked that ended an entrainment 2 hours after, carried out XRD 
analysis of the product, and basic zinc carbonate was generating. 

[0058] (2) After putting this slurry for 2 hours, supernatant liquor was thrown away and the basic zinc 
carbonate slurry of 27% of slurry concentration was obtained. Feed of this slurry was carried out to the spray 
dryer adjusted to the inlet gas temperature of 250 degrees C, and the outlet gas temperature of 130 degrees 
C, and the basic zinc carbonate particle was obtained. The particle diameter of this particle was about 400 
micrometers. 

[0059] (3) It inserted in the retort furnace (the retort was rotated by 10rpm) which heated the particle 
concerned at 300 degrees C, and decomposed thermally for 5 hours, and the zinooxide very fine particle was 
obtained. The specific surface area of the obtained zinc oxide was measured with the BET adsorption method, 
and the value of 43m2/g was acquired. The particle diameter calculated from this specific surface area is 0.02 
micrometers. Moreover, it checked that analyzed a part for the alumina in a zinc oxide, and 0.9% of alumina 
was included. JIS The bulk density measured based on K5105 was 0.3g/ml. 

[0060] Next, in order to evaluate the dispersibility of this obtained zinooxide very fine particle, the 
above-mentioned dispersibility assessment trial was performed and permeability was measured. A result is 
shown in the following table 1 . It turns out that the zinc oxide of this invention excels [ ability / light permeability 
and / ultraviolet-rays electric shielding ] in dispersibility highly so that clearly from a table. 
[0061] (Example 3) 
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(1) The zinc-oxide slurry of 62.5 g/L was prepared using the JIS K1410 one-sort zinc oxide and ion exchange 
water which were obtained with the French method. This slurry was 5.6L Taught to the reaction container 
which equipped the pars basilaris ossis occipitalis of content volume 10L with the powder trachea, and the 
agitator, the slurry supply means, and the incubation device attached, temperature was kept at 30 degrees C, 
and the choke damp was blown by part for bottom of churning 5L7. While blowing this gas, colloidal silica 
solution (concentration 25g-Si02/L) 1.4L was continuously supplied over 2 hours. It checked that ended an 
entrainment 2 hours after, carried out XRD analysis of the product, and basic zinc carbonate was generating. 
[0062] (2) After putting this slurry for 2 hours, supernatant liquor was thrown away and the basic zinc 
carbonate slurry of 20% of slurry concentration was obtained. It checked that supernatant liquor was analyzed 
and the amount of silica was not. Feed of this slurry was carried out to the spray dryer adjusted to the inlet gas 
temperature of 250 degrees C, and the outlet gas temperature of 130 degrees C, and the basic zinc 
carbonate particle was obtained. The particle diameter of this particle was about 1 00 micrometers. 
[0063] (3) It inserted in the core box furnace which heated this particle at 250 degrees C, and decomposed 
thermally for 5 hours, and the zinooxide very fine particle was obtained. The specific surface area of the 
obtained zinc oxide was measured with the BET adsorption method, and the value of 55m2/g was acquired. 
The particle diameter calculated from this specific surface area is 0.02 micrometers. Moreover, it checked that 
analyzed a part for the silica in a zinc oxide, and a part for 9% of silica was included. JIS The bulk density 
measured based on K5105 was 0.20g/ml. 

[0064] Next, in order to measure the dispersibility of this obtained zinooxide very fine particle, the 
above-mentioned dispersibility assessment trial was performed and permeability was measured. A result is 
shown in the following table 1 . It turns out that the zinc oxide of this invention excels [ ability / light permeability 
and / ultraviolet-rays electric shielding ] in dispersibility highly so that clearly from a table. 
[0065] 
[A table 1] 
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